This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



PATENT ABSTRACTS OF JAPAN 

v 



( 1 1 )Publication number : 07-220990 
(43)Date of publication of application : 18.08.1995 



(51)Inta. 


H01L 21/027 






G03F 7/20 




(21) Application number: 06-008136 


(71)Applicant : 


HITACHI LTD 


(22)Date of filing : 28.01.1994 


(72)Inventor : 


FUKUDA H1ROSH1 






TANAKA TOSH1HIKO 



(54) PATTERN FORMING METHOD AND EXPOSURE APPARATUS THEREFOR 

(57)Abstract: 

PURPOSE: To improve resolution by forming a projection optical system 
of an optical system having a reflection type lens, and fully filling entirety 
or part of an optical path of the projection system included between a 
surface of a board and the projection system with medium having 1 or 
more of specific refractive index to the air in the wavelength of a light. 
CONSTITUTION: A beam 12 generated from a KrF excimer laser 1 1 is 
emitted to a mask 3 via a beam shaping optical system 1 3 and an 
illumination optical system 2. A light passing through the mask 3 is 
exposed on a board 5 via a reflection type contraction projection lens 7. 
The lens 7 is a Schwarzschild type optical system having a numerical 
aperture of 0.3 to focus the mask 3 on the board 5. The entire system from 
the irradiating side of the illumination system to the board via the mask is 
installed in a liquid vessel 1 4, and water is fully filled in the vessel to fill 
the water in the optical path. Then, a pattern is transferred to a positive 
resist film coating the Si board by using a projection exposure apparatus 
to form a 0.35μmL/S pattern. 
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o 5K±^e«a-»s i t ic«t 0-tESfi±ic/^— > 

XSr^tf^SUCfcOWffcU <t>fc< £fc-tEgfifc± 

±E^©SLfii-*w*s^ 1 '^" r * ttJB ^* 

[BUR«3] fB**2iri5^T. ±E7tOj£Sttl 5 0 
~2 5 0 nrnTftS/t^— 
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DS«±^e«S-ft'5 £ <£: ICfc D±ES«±l-'^-> 
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>x©»-&-t±a i &fc*'&© 3 W3 , ' ie, * a5 ' £©:£&©* 

BEJUiBJfcKfiCJtfllU &&U>X<Z>Ma& (N 

a) leg it KNA<t£g«tSft;ii«kO»« 

7>?«)gS ($S4 3 6 nm) , i » («Efi 3 6 5 n 
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HC^jSTtt. -SBKEifTlBtiNJS^SrffifflTi'fo©© 

052 4 5~2 5 3 nm£V>3Jtt!*WJEV>«tS®«TB}fc 

t->7l/- tf*f^A©«fc«ffi&W— tfiSfiX^i' h 
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>X5fc*8 1 K*J©|HICffi5e©B«*©»<* : &35*'r5 H 

tsrmgtbT^fflicssftsnfcfe©-?**. £©$h» 

ti&f&BftfflU>X©«£-'bH«Tfc0. flKS*i«©«: 
S5 U > XIASE* U >X i: tt£ < Sr fc^> W« W 

>XtUT«9JlCKefri£-S*^»«>. CCT. <5tC« 

gffl£A^©ce*s!a«u>x©5fe«S£S« cxttKS) 
©p.g©M#35Si««6 m2 (b) *hksb#) 

1 /n left***. X*;V©fiiI!llC«V>U>X5fe«glC*i^ 
■£>JSJfrft#«iJ>-f *>fc«>. Jt«OJtB«H2 (b) ©« 

iia©«twS:^UT5i«i«i!iNA*««*-ra. c©*:*. 
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[0 0 10] 

J; (3 S«±^S« S-e-SCtl^J:?) _LSES«± \Z/Mt— 

xtt— ess. j:se3t©&fiic*5ttss^ic«r5it.a*f 

[0 0 1 1] 

-nstecsarrssss^si*'*^ a2 (a) 

14. B2 (b) Ic^ttSJBSrSmS^a^l^^^ifcRW 
S«S/hS«V'>X7 l:SS«itb«)T*i. 02 
(a) l-iSl^T. aHoaJr^^^V 1 *^©^®©^ 

8?g i. UTRffit:»T5ttItt*n <0«3@£J8^S t. 
2 (a) refiSmosfcft^'iEWit^^SS^^TK 

[0 0 12] s&««ti. Bdtafiioj-rsasf**^ 

4t*tl. 1.2 £A±T*>«.-tAiS*bV>. X. Btt 

[ooi3] fc*. jt**^Tate©«as^ffis^o<«> 

[0 0 14] 

[|OS«] 



3 ) ^H¥7-220990 

A: w— tf 3t i 2 tf-ASjg^* i 3 ikvmmyt* 
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S!3fc**T. 7X> 3£S«5±lZl£«t<*-tt£. fib, 

[0 0 15] 8#B}K8«*fflHT. S 1 £fc± 
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^Lffi^^TBJtSffofct^^JKttlS^iao. 5 um 
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40 [0 0 18] fifKBftKtBSrffl^T. S lSfil 
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[0 0 19] (SISSW 3 ) HJS09 2©f9;KB3tStBlw4J 
sp«3 1 iCfcOtfffJLfc.. miCtO. SffiS5t^*»C 
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